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Asymptotes of Rational Functions

Vertical Asymptotes
Definition: The line x = gis a vertical asymptote of the graph of f(x) if f(x)—> % or
J(x) > —was x approaches “a” from either the left or the right.
> Happen at the value(s) for which the domain is undefined.
- Set the denominator=0 and solve for x.
> (Note that these x-values are only vertical asymptotes if, when x is plugged
back in, the numerator # ()
- The graph of a rational function will NEVER cross a vertical asymptote.

EXAMPLES:
Find the vertical asymptotes for the following functions:
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Horizontal Asymptotes
f(x) if f(x)—>bas

Definition: The line y = bis a horizontal asymptote of the graph of

X —> 00 Or X — =00,

- If the degree of the numerator is less than the degree of the- depominator (in other
words, the function is proper), the horizontal asymptote if » Wl

- If the degree of the numerator is equal to the degree of the denominato’);, the
horizontal asymptote is the ratio of the leading coefficients. “'. A
> If the degree of the numerator is greater than the degree of the denominator, there

is no horizontal asymptote. Ay 0
I

- Horizontal asymptotes describe the end behavior of a function. A graph MAY (or
might not) cross a horizontal asymptote between the ends, but the graph must level off

at one or both ends.

EXAMPLES:
Find the horizontal asymptotes for the following functions:
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The graph of a rational function has a slant asymptote if the degree of the numeratoris
exactly one more than the degree of the denominator. der).
~> Use polynomial long division to find the slant asymptotes. (Ignore the remam

> You cannot have BOTH a slant asymptote and a horizontal asymptote. //
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EXAMPLES:

Find the slant/obllque asymptotes for the follo ng functlons
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MIXED PRACTICE: 4
Find ALL asymptotes (vertical, horizontal, and/or slant) of the given functions.
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